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ii N R T ﬁﬁ%ﬁi@ﬁmm) L5 K6 L3 S BT
B 1 14 11 5 4 25, 27 20 22 28 8 6 7 9
SiO, | 41.38 | 41.44 | 38.68 | 44.07 | 43.98 | 42.79 | 41.19 | 50.01 | 46.93 | 43.60 | 44.42 | 43.85 | 45.27 | 46.65
TiO, 0.66 | 0.18 | 0.67 | 1.25| 033} 132 1.17] 029 095 | 1.24 | 0.12| 024 | 069 | 043
ALO, |33.19 | 32.84 | 32.34 | 35.63 | 39.00 | 35.41 | 34.46 | 32.87 | 31.84 | 33.41 | 35.73 | 35.82 | 35.19 | 33.35
MnO - Joo16| - - - | - - - - - - - - -
MgO | 0.78 | 0.40 | 0.148 | 0.426 | 0.971 | 0.283 | 0.227 | 0.327 | 1.51 | 0.674 | 0.296 | 0.410 | 0.537 | 0.76'
Ca0 0.29 |0.135 | 0.059 [ 0.171 | 0.581 | 0.349 | 0.251 | 0.034 | 0.837 | 0.294 | 0.140 | 0.265 | 0.235 | 0.559
SrO | 0.032 | 0.008 | 0.007 | 0.017 | 0.025 | 0.016 | 0.016 | 0.009 | 0.035 | 0.078 | 0.016 | 0.017 | 0.008 | 0.043
BaO [ 0.024 | — [0.007 0094 | — |0.008|0.008|0.009 |0.060|0.2320.025 | 0.067 | 0.050 | 0.086
Na,O - - - - - - - - o043 | - - o216 | - 2.05
K,0 | 0.681 | 0.032 | 0.081 | 0.426 | 0.324 | 0.609 | 0.324 | 0.688 | 3.610 | 5.150 | 0.420 | 1.600 1 0.872 | 1.51
Rb,0 - - - - - - — | 0.009 [ 0009|0017 | — |06.008|0.009 | 0.009
P,Os | 0.048 [ 0.024 | 0.104 | 0.060 | — - - - - - |oow6| - 1o0.008| -
SO, |0.111 | 492 | 0.95 | 0.026 [ 0.083 | 0.171 | 1.5 | 0.138 | 0.311 | 0.207 | 0.321 | 0.150 | 0.084 | 0.275
(%)

Pb 39 50 63 68 97 36 108 37 50 31 41 30 73 41

Zn - - - 271 - - 59 - - - - - 9 -

Cd _ _ _ 9 _ - - — - — — - — _

Cu 6 31 3 - - - - 1 - - - - - -

Ni 26 62 24 71 2 27 35 52 30 24 12 28 | 40 17
IL(%) | 20.76 | 20.32 | 26.00 | 14.70 | 17.00 | 18.74 | 19.00 | 14.03 | 13.68 | 13.57 | 17.68 | 16.41 | 16.14 | 14.03
(ppm)

ASl'(;z moll 212 | 214 | 203 | 2210 | 1.91 | 2.05 | 2.03 | 2.58 | 2,50 { 2.22 | 2.1 | 2.08 | 2.18 | 2.38
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Abstract

Illite claystones (tonsteins) of Late Permian coal—bearing formation are wel! developed
and extensively distributed in Southwestern China. Over the past decades it has been recog-
nized that they are synsedimentary volcanic ash—falls in origin (altered tuff beds). based
on the data derived from the comprehensive investigations on their stratigraphic and
geographic distribution, petrographic types, chemical composition, accessory mineral as-
semblage, as wel as on their morphological characteristics.

Recently. mineralogical and petrological identifications and x—ray diffraction analyses
on these peculiar tonsteins further suggest that they can be classified mainly into three cate-
gories based on their clay mineral constitutions: kaolinitic, kaolinitic—illitic (transitional
type). and illitie. As coal—partings in most cases, these different types of tonsteins show a
distinct zonal distribution on a regional scale. Their mineral constitutions are profoundly
modified by the combined effects of many factors during deuterogenic diagenesis, as ind:-
cated by the variation in volatile component percentage (V') of the adjacent coal seams
(V'is calculated on a combustible component basis) . Those tonsteins intercalated in coal
with a V'ranging from 10% to 12% are dominated b}; kaolinite. But they contain increating
amount of illite at the expense of kaolinite when V* of coal decreases from 10% to 8% . When
V' declines to less than 8% the clay minerals in these tonsteins are aimost entirely illite with
some sort of accompanying chloritization.

It is clear that, from a regional point of view, the variation in clay mineral constitu-
tion of thses tonsteins is in response tc the continual and progressive change in geological
processes, during which the temperature and pressure were the dominent conditions. and
the existence of a certain amount of alkali metal ions and ferrous ions in the solution is alsv

one of the controlli ng factors.
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